Objectives: Little is known about the experience of financial stress for patients who survive critical illness or their families. Our objective was to describe the prevalence of financial stress among critically ill patients and their families, identify clinical and demographic characteristics associated with this stress, and explore associations between financial stress and psychologic distress. Design: Secondary analysis of a randomized trial comparing a coping skills training program and an education program for patients surviving acute respiratory failure and their families. Setting: Five geographically diverse hospitals. Participants: Patients (n = 175) and their family members (n = 85) completed surveys within 2 weeks of arrival home and 3 and 6 months after randomization. Measurements and Main Results: We used regression analyses to assess associations between patient and family characteristics at baseline and financial stress at 3 and 6 months. We used path models and mediation analyses to explore relationships between financial stress, symptoms of anxiety and depression, and global mental health. Serious financial stress was high at both time points and was highest at 6 months (42.5%) among patients and at 3 months (48.5%) among family members. Factors associated with financial stress included female sex, young children at home, and baseline financial discomfort. Experiencing financial stress had direct effects on symptoms of anxiety (β = 0.260; p < 0.001) and depression (β = 0.048; p = 0.048). Conclusions: Financial stress after critical illness is common and associated with symptoms of anxiety and depression. Our findings provide direction for potential interventions to reduce this stress and improve psychologic outcomes for patients and their families. (Crit Care Med 2018; 46:e530-e539) Key Words: critical illness; financial burden; financial stress; psychologic/economic; psychologic distress; stress A s more patients survive critical illness, the long-term consequences on their quality of life are evident in impairments in physical, cognitive, and psychologic function (1-4). In particular, psychologic distress, including symptoms of depression and anxiety, is reported by up to 60% of ICU survivors and 70% of patients' family members at 1 year after ICU discharge (5-12). Therefore, identifying and
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Financial stress has been reported by critically ill patients and their family members, although little is known about its prevalence, duration, or impact on the experience of ICU survivorship (13, 14) . Among patients with cancer, financial distress is associated with worse clinical outcomes and decreased quality of life (15) . In one study, patients with advanced cancer reported financial stress to be more severe than physical, family, or emotional distress (16) . The objectives of our study were to investigate the extent to which surviving ICU patients and their family members reported financial stress and to identify patient and family characteristics associated with reporting this stressor. Last, we sought to explore the relationships among financial stress and anxiety, depression, and global mental health.
METHODS

Design Overview
Data were collected as part of a randomized trial comparing a post-ICU discharge coping skills training program to a critical illness education program among patients and their family members (17) . The study was conducted at five academic and community hospitals in the United States (Duke Medical Center, Duke Regional Hospital, University of Washington, University of North Carolina at Chapel Hill, UPMC Presbyterian Hospital); patients were enrolled between December 2013 and April 2015. Eligible patients were age greater than or equal to 18 years old with receipt of mechanical ventilation for greater than 48 consecutive hours and successful extubation before ICU discharge. Eligible family members were age greater than or equal to 18 years old and expected to provide significant postdischarge assistance. If available, one family member for each patient was allowed to participate. Patients without an available family member were also eligible. Patient exclusions included preexisting or current cognitive impairment at time of hospital discharge, treatment for severe mental illness during the 6 months preceding admission, residence at a location other than home immediately before admission, poor English fluency, ICU attending's expectation of survival less than 3 months, inability to complete study procedures as determined by study staff, or failure to return home within 3 months after discharge. Exclusions for family members included history of cognitive impairment or poor English fluency.
Trained research coordinators collected clinical data from patients' electronic health records. Participants completed study surveys by telephone with a research coordinator or by a password-protected electronic patient-reported outcomes system at three time periods: within 2 weeks after arrival home (interview number 1, time of randomization), 3 months (interview number 2), and 6 months (interview number 3) post randomization. Institutional review boards of the participating sites approved the study protocol.
Measures
Outcomes. The primary patient outcome for our analyses was financial stress, a variable constructed from patients' free-text response to the question "What are the most stressful things [up to three] in your life right now?" This variable was coded by reviewers with expertise in qualitative methods, using content analysis (18) . We defined financial stress as a binary outcome (1 = financial stress was mentioned as one of these stressors, 0 = no mention of financial stress as one of the top three stressors). Secondary patient outcomes were patients' anxiety and depression symptoms, modeled as continuous latent variables that fit the observed data, and based on responses to the Hospital Anxiety and Depression Scale (19) . Global mental health was measured using a single-item five-point rating of mental health (20) . Financial stress was the sole outcome of interest for family members given the small family sample size (n = 85). Additional details on study measures can be found in eSupplement, eMethods 1 (Supplemental Digital Content 1, http://links.lww.com/CCM/D391).
Risk Factors. Our analyses were guided by prior studies examining the influence of acute health events on financial stress (21) (22) (23) (24) . Because of the exploratory nature of this study, we began the process of identifying potential patient risk factors for the financial stress outcome by selecting all 27 available patient measures that suggested a potential conceptual link to financial stress (eSupplement, eMethods 2, Supplemental Digital Content 1, http://links.lww.com/CCM/D391). We used the same strategy to develop a set of potential family member risk factors for the financial stress outcome and began with 31 variables that had conceptual links to financial stress (eSupplement, eMethods 3, Supplemental Digital Content 1, http:// links.lww.com/CCM/D391).
Statistical Analysis
After performing descriptive analyses of the characteristics of patients and family members as well as the prevalence of financial stress, we examined trends in financial stress for these two groups over time. The first analyses included only respondents who completed all three surveys (eTable 1a, Supplemental Digital Content 1, http://links.lww.com/CCM/D391) and were based on probit regression models estimated with weighted least squares with mean and variance adjustment, with the three postdischarge assessments clustered under respondent. The binary financial stress variable was regressed on assessment point (coded as 1, 2, 3). We also tested assessment point as an additional quadratic term and retained that variable in the final model if it was statistically significant.
Second, we identified patient and family characteristics associated with financial stress using clustered probit regression models but including all participants who responded to one or more surveys. For the patient sample, we first regressed financial stress on each individual variable in the set of potential predictors (including site as a covariate if its addition to the bivariate model changed the p value for the predictor by 10% or more) and eliminated from further consideration, all variables with p values greater than 0.20. We then ran a multipredictor model with the retained variables, identifying as significant independent contributors to financial stress, all predictors with p value of less than 0.05; the multipredictor model included confounder adjustment for site. Because of the small size of the family member sample, we ran only the unadjusted model for each potential predictor and report the results for all predictors with bivariate p value of less than 0.20.
Last, we developed and tested causal hypotheses relating patients' self-ratings of their global mental health, quality of life, and symptoms of anxiety and depression, with their reports of financial stress and its predictors. Preliminary to development of these models, we used exploratory factor analysis in a confirmatory factor analysis framework to identify a simplified two-factor structure that would conceptually reflect anxiety and depression and that had adequate fit to the patient sample (25) . Using the quality-of-life rating and the latent anxiety and depression constructs as mediators between financial stress and patients' ratings of their mental health, we tested three potential effects of each predictor on each outcome: the direct effect (i.e., the part of the effect that was not mediated by another measured variable), the indirect effect through a mediator (i.e., the product of the direct effect of the predictor on a mediator and the mediator's direct effect on the outcome), and the total effect (the sum of the direct and indirect effects). More details on the statistical approach are found in eSupplement, eMethods 4 (Supplemental Digital Content 1, http://links.lww.com/CCM/D391).
We used SPSS 19 (IBM Corp., Armonk, NY; http://www. ibm.com/analytics/us/en/technology/spss/) for descriptive statistics and Mplus 7.4 (Muthen, Los Angeles, CA; http://www. statmodel.com/) for regression modeling.
RESULTS
Sample Characteristics
Patients. One-hundred seventy-five patients were randomized (86 to coping skills training, 89 to education). The mean age was 51.7 (sd, 13.8). A total of 43% were female and 30% were racial/ethnic minorities. Patients who were commercially insured represented 44% of the sample; 33.7% were insured by Medicare, 16% by Medicaid, and 6% had no health insurance. The majority of patients were treated in a medical ICU (48%); median length of stay was 8 days (interquartile range, 8.0 d). Mean Acute Physiology and Chronic Health Evaluation (APACHE) II score was 25.8 (sd 8.2) ( Table 1) .
Family Members. Eighty-five family members were included in the study (39 coping skills training, 47 education) with a mean age of 51 years old (sd 15), roughly 80% of them were female. Nearly 80% lived with the patient, 55.3% were the spouse or partner, and most (55.1%) were not employed ( Table 1) .
Prevalence of Financial Stress
At interview number 1, 28.6% of patients reported financial stress as one of the top three stressors, 36.8% at interview number 2 and 42% at interview number 3 (eTable 1 and eFig. 1, Supplemental Digital Content 1, http://links.lww.com/CCM/ D391). For family members, 32.1% reported financial stress as a top stressor at interview number 1; 48.5% at interview number 2, and 38.5% at interview number 3. The proportion of patients reporting financial stress had a significant linear trend (β = 0.183; p = 0.002). For family members, the effect of time was curvilinear, rising at 3 months and then falling at 6 months (β for linear time = 1.448, p = 0.013; β for quadratic term = -0.342, p = 0.017; Wald test for the combined linear and quadratic effects of time, p = 0.040) (eFig. 1a, Supplemental Digital Content 1, http://links.lww.com/CCM/D391).
Factors Associated With Financial Stress Over Time
Bivariate models of each potential patient predictor resulted in elimination of 15 variables because of p values greater than 0.20 (for list of eliminated predictors, see eSupplement eMethods 2, Supplemental Digital Content 1, http://links.lww.com/CCM/ D391). Among the 12 variables that remained, factors independently associated with patient financial stress in multipredictor models were female gender, financial comfort at baseline, and children less than 10 years old at home ( Table 2) .
For family members, unadjusted models of reported financial stress with individual predictors showed significant associations (p < 0.05) with lower level of education, marital status, baseline financial discomfort, emotional health, and quality of life (eTable 2, Supplemental Digital Content 1, http://links. lww.com/CCM/D391).
Association of Financial Stress With Anxiety, Depression, and Global Mental Health
Financial stress had a direct effect on symptoms of anxiety (β = 0.260; p < 0.001). Using patients' symptoms of anxiety as a mediator, the path model displayed in Figure 1A supports several causal hypotheses, including the following: 1) younger patients are significantly more likely to have children under age 10 living with them and because of this, are significantly more likely to experience financial stress, increased anxiety, and reduced global mental health; 2) the presence of social support significantly improves quality of life and decreases the extent to which financial concerns are important stressors for patients, and through these variables, reduces anxiety and improves global mental health; and 3) financial stress has a direct impact on increased anxiety and makes an indirect contribution through anxiety to reduced mental health.
Experiencing financial stress also had a direct effect on symptoms of depression (β = 0.048; p = 0.048), although an impact substantially weaker than on anxiety (Fig. 1B) . The direct, indirect, and total effects of predictors on financial stress, quality of life, mental health, as estimated by the model, are detailed in Table 3 for anxiety and Table 4 for depression. We also explored an approach to the path model in which anxiety or depression led to financial stress, with feedback from financial stress to anxiety or depression. Neither of these approaches fit the data acceptably (see eSupplement, Section C, Supplemental Digital Content 1, http://links.lww.com/CCM/D391). In addition, we explored the effects of financial stress and its precursors on quality of life, treatment for anxiety, and mental health. Similar models were explored for treatment of depression (eFigs. 
DISCUSSION
Because critical illness is both common and associated with a substantial burden of psychologic distress that impairs quality of life (1, 3, 4) , identifying novel factors associated with distress could inform approaches to broadly improving long-term ICU survivorship. Our main findings demonstrated that: 1) the proportion of both patients and family members reporting financial stress remains high after discharge; 2) for patients, selfreported financial stress was significantly associated with female The valid n is expressed as the number of assessments with valid responses/number of patients providing some valid data at one or more assessment points.
e p values for unordered categorical predictors were based on Wald's test of parameter constraints.
f The "single-predictor" model was adjusted for site.
g How the patient felt at the end of an average month, when paying bills: 1 = short on money and needed more for bills and basic needs, 2 = barely enough for bills and basic needs, 3 = enough for just a few extra things, 4 = completely comfortable.
h Decreased employment: 0 = change to employment expected to provide higher pay (e.g., from part time at baseline to full time at follow-up or from not employed for pay at baseline to employed for pay at follow-up), 1 = no change (in the same category-full time/part time/no pay-at both time points), 2 = change to employment expected to provide lower pay. gender, children less than age 10, and lower baseline level of comfort when paying bills, whereas insurance status, education, employment status, ICU length of stay, and APACHE II score were not; and 3) experiencing financial stress was both directly and indirectly associated with symptoms of anxiety and depression as well as decreased global mental health. Our findings highlight the important consequences of the high prevalence and persistence of financial stress among ICU survivors and their family members and extend findings from past work that employed family, not patient, reports of financial burden (26) . Our finding that patients' financial stress continued to increase throughout follow-up after ICU discharge may indicate a causal link with the critical illness. This trend may be attributed, in part, to delays in the need to address costs of care. Bills may not yet have been received, and patients may have resources such as paid sick leave or Family Medical Leave Act time to use. However, over time and based on the degree of disability, job earnings may decrease (or disappear) as hospital bills start to increase. One prior study evaluating previously employed patients who survived critical illness found that nearly half had new unemployment at 12-month follow-up (24) . Similarly, in a multicenter longitudinal study, nearly half of previously employed survivors of acute respiratory distress syndrome (ARDS) were jobless 12 months later, and over the 12-month follow-up, 70% accrued lost earnings averaging 60% of pre-ARDS annual earnings (22) . At 5-year follow-up, nearly one third never returned to work (23) . From our data, we cannot determine the peak point of distress since it was still rising at the last time period assessed (6 mo); however, these studies suggest that financial stress likely persists for many survivors Figure 1 . Path models of hypothesized effects of patients' financial stress and its precursors on quality of life, anxiety and depression symptoms, and global mental health. A, Based on R 2 estimates, the model accounts for 22.1% of the variance in patients' perceptions of their quality of life, 37.0% of the variance in the existence of financial stress as one of the top three stressors, 30.7% of the variance in the latent anxiety construct, and 54.1% of the variance in patients' self-assessed mental health status. All of these values have associated p value of less than 0.001. The p value for the χ 2 test of fit of this model to the observed data equals to 0.0854. B, Based on R 2 estimates, the model accounts for 21.2% of the variance in patients' perceptions of their quality of life, 31.2% of the variance in the existence of financial stress as one of the top three stressors, 55.5% of the variance in the latent depression construct, and 52.5% of the variance in patients' self-assessed mental health status-all having p value of less than 0.001. This model provided substantially better fit to the observed data than did the analogous model with anxiety symptoms as the mediator, having p value for the χ 2 test of fit equals to 0.2529. HADS = Hospital Anxiety and Depression Scale. for an extended period of time after critical illness. By contrast, family members' financial stress trend was curvilinear, suggesting that financial burdens are greatest around 3 months after a loved one is discharged from the hospital.
The trajectories of financial stress that our data show have important implications for the optimal timing of interventions that may help to alleviate some of this stress. For example, peer support groups are emerging as a novel way of improving post-ICU recovery for survivors and their family members, as well as accelerating the progress of knowledge about what to expect post critical illness (27) . Financial counseling, typically provided during hospitalization, may in fact be more helpful after discharge.
Current research on financial "toxicity," a term used to describe the harmful financial side effects of treatment (28), remains limited primarily to patients with cancer. Key components of financial toxicity include both objective financial burden (i.e. out-of-pocket costs) and subjective financial distress (i.e., perception of financial hardship) (29, 30) . Among patients with cancer, financial toxicity is strongly correlated with health-related quality of life, indicating that financial toxicity is indeed a clinically relevant patient-centered outcome (21) . Furthermore, in the cancer population, financial toxicity has been linked to symptom burden (31), adherence to treatment (32) , and even survival (33) . These are all outcomes of great importance for survivors of critical illness, including acute respiratory failure, and warrant future investigation.
Employment status, race, and household income have been shown to be associated with higher degrees of financial distress in patients with advanced cancer (21) . However, our results did not show such associations, suggesting that the "subjective" feeling of financial stress may operate independently from "objective" measures of financial distress. Furthermore, these findings support the hypothesis that financial concerns affect patients and family members of diverse socioeconomic backgrounds and that patients surviving acute critical illness may have different drivers of financial stress than patients with more predictable conditions such as cancer. Additionally, we hypothesized that severity of illness measures such as ICU length of stay and APACHE II scores would result in higher costs and disability, thus also serving as predictors of financial stress. We did not find these associations in our data, suggesting that clinical measures may not help in predicting who experiences financial stress.
Our findings that age, gender, and children at home less than 10 years old were significant predictors of reporting financial stress suggest that younger patients with responsibilities for child-rearing may suffer more from finance-related stress. This is in line with literature suggesting that hospital admissions have a greater economic impact on nonelderly patients (34) .
Last, we found strong associations between financial stress and anxiety and depression, and both anxiety and depression were mediators for reduced global mental health. Our finding that the presence of social support significantly improved quality of life and decreased the extent to which financial concerns were important stressors for patients suggests that interventions targeted at improving support systems for these patients and their family members in and after an ICU stay may provide benefit and require additional research. Furthermore, future investigation into financial stress as a relevant and potentially modifiable patient-centered outcome in survivors of acute respiratory failure is needed. Reducing the stress associated with financial difficulties is a separate issue from relieving the actual financial burden, with the former being potentially modifiable by the healthcare system.
Our study has several important limitations. First, although participants were drawn from a large clinical trial representing geographically diverse sites, generalizability of our findings to smaller medical centers may be limited. Second, because financial stress was determined by a free-text survey item, its prevalence may be underestimated (35) . Third, future prospective studies are needed to better understand the specific causes of financial stress (i.e., lost wages, out-of-pocket costs, etc) that this study was not designed to answer. Fourth, the family member sample was too small to build a stable multipredictor model. Last, although the increasing prevalence of financial stress over time suggests that it may be causally linked to the critical illness, the lack of a noncritically ill comparison group does not permit a clear understanding of this relationship.
In conclusion, financial stress among patients after critical illness in the United States is common, persistent, and associated with symptoms of anxiety and depression. Understanding risk factors and causes can help guide the development of novel interventions, such as post-ICU support groups and financial counselors, that may reduce the financial stress of critically ill patients, including those with acute respiratory failure, and their family members face.
